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CONFIGURATION MANAGEMENT PLAN 
 
 
This document is a Sensor Integrated Environmental Remote Research Aircraft (SIERRA) Project 
Configuration Management (CM) controlled document.  Changes to this document require prior approval 
of the appropriate SIERRA and Aviation Management Office personnel.  Proposed changes shall be 
submitted to the SIERRA Project Configuration Management Officer along with supportive material 
justifying the proposed change.  Changes to this document will be made by complete revision. 
 
Questions or comments concerning this document should be addressed to: 
 
SIERRA Configuration Management Officer 
Mail Stop 245-5 
Ames Research Center 
Moffett Field, California 94035 
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1 INTRODUCTION 

1.1 Overview 

The Sensor Integrated Environmental 2ÅÍÏÔÅ 2ÅÓÅÁÒÃÈ !ÉÒÃÒÁÆÔ ɉ3)%22!Ɋ %ØÐÅÒÉÍÅÎÔÅÒȭÓ 
Handbook is provided for the purpose of giving partners/research projects important information 
for payload integration and aircraft operations.  
 
The SIERRA Unmanned Aircraft System (UAS) based at NASA Ames Research Center, Moffett 
Federal Airfield, California has been under development to support NASA Earth Science activities in 
dangerous and remote locations, or where low altitude and low flight speed requirements cannot 
safely or effectively be met by manned aircraft. While the aircraft was acquired and modified to 
support NASA Earth Science requirements, the aircraft is able to support a full spectrum of 
operations within the constraints of payload size and weight.  
 
The SIERRA UAS consists of an Air Vehicle, Ground Control Station (GCS), Remote Control Handset, 
various Ground Support Equipment (GSE) components, and is capable of Beyond Visual Line Of 
Sight (BVLOS) operations. 
 
Typical SIERRA missions require deployment of the UAS along with essential flight and ground 
support personnel and equipment. Early in the mission planning process, near the area of research 
interest, adequate runway and ground support facilities must be located and procured. Specific 
operating tasks such as takeoff and landing are controlled by the Remote Pilot through use of a 
Radio Control (RC) Handset during the line of sight (VFR) phases of flight. Once the aircraft reaches 
a predetermined handoff point, aircraft control transfers to the autopilot system to execute the 
flight plan. Aircraft and payload telemetry are transmitted to the GCS for display on the Ground 
Station, and display on the Payload Operator console may also be arranged. Flight plan updates may 
be transmitted to the aircraft in real time in addition to flight commands to ensure safe aircraft 
operation. The Payload Operator has similar monitoring and control capability within payload 
design constraints. Multiple GCS may be strategically placed along the aircraft route to support long 
distance operations. 
 
In this document, various terms are used to describe personnel groups that either (a) Own/operate 
the aircraft or (b) Own/operate the payload. Aircraft Owner/Operators are referred to as the 
Project Team, Flight Team, Aircraft Operators, Ground Control Station (GCS) Operators, Pilots, Crew 
Chief, ground support personnel, and Range Safety Officers. Payload Owner/Operators are referred 
to as Experimenters, Customers, Payload Operators, Sensor Operators, Research Team, 
Researchers, Users, and Principal Investigators. 
 
Experimenters may request SIERRA for missions by submitting a Flight Request to the NASA 
Airborne Science Program (ASP) Science Operations Flight Request System 
(http://airbornescience.nasa.gov/sofrs/ ). The Flight Request initiates mission planning and cost 
estimation in coordination with the SIERRA Project Team at Ames Research Center. 
 

http://airbornescience.nasa.gov/sofrs/


Ames Research 
Center Document 

Doc. ID: A9UAV-1401-XM001 Revision: B 

Doc. Name: SIERRA-B Experimenters Handbook Effective Date: 12/14/2018 

Previous Versions are Obsolete 

All printed documents are uncontrolled. Verify latest revision by checking the Airborne Science - UAS Document database:  
A9UAV-1400-G001, located on SVN @: https://driftwood.arc.nasa.gov/svn/airbornscience_uas/0 - Documentation Management/ 

2 

1.1 Purpose and Scope 

This handbook provides information for Experimenters with interest in utilization of 
SIERRA to carry research payloads. The following subject matter is contained within 
this document: 
 

¶ SIERRA UAS features. 

¶ Operational capabilities and limitations. 

¶ Standard payload interface within the aircraft: 
o Envelope 

o Mass 

o Power 

o Data 

¶ Design Standards for Payloads 

¶ Payload Integration process 
 

The information provided within this handbook will assist potential SIERRA UAS 
users/Experimenters to safely integrate payloads to ensure mission success. 
 
Applicability of this document is confined to the B-variant of SIERRA which is expected 
to be certified for operations in November 2018. 
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2 REFERENCE DOCUMENTS 

 
Aircraft Capability and Operational Documents: 
A9UAV-1401-XTR001 - SIERRA-B Flight Test Report 
A9UAV-1401-XM002 - SIERRA-B Operations Manual  
A9UAV-1401-XM003 - SIERRA-B Maintenance Manual  
A9UAV-1401-FT1-XM007 - Aircrew Checklist 
 
Aircraft Interface Control and Technical Documents: 
A9UAV-1401-XR001 - MICD ï Small Nose Volume and Interface  
A9UAV-1401-XR002 - MICD ï Large Nose Volume and Interface  
A9UAV-1401-XR003 - MICD ï Fuselage Volume and  
A9UAV-1401-E016 ï Ground Bonding Wires & Grounding Diagram 
A9UAV-1401-E010 - DC Power 
 
Aircraft Reference CAD Models: 
A9UAV-1401-XR005 RevA - MICD REF - Aircraft with Small Nose 
A9UAV-1401-XR006 RevA - MICD REF - Aircraft with Large Nose 
A9UAV-1401-XR007 RevA - MICD REF - OML with Small Nose 
A9UAV-1401-XR008 RevA - MICD REF - OML with Large Nose 
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3 AIRCRAFT DESCRIPTION 

3.1 General 

The SIERRA-B aircraft is a high wing, 480 lb. gross weight (UAS Class III), monoplane 
with twin tail booms and inverted V-tail. Airframe construction consists of carbon 
composite and aluminum structural members. Airframe skin consists of 
carbon/fiberglass composite material covered with epoxy-based paint. Aircraft landing 
gear is fixed tricycle-type with steerable nose wheel and hydraulic brakes. 
The SIERRA power plant is a rear mount, reciprocating 2-cylinder internal combustion 
engine with attached fixed-pitch propeller. 
 
Payloads are normally carried in the nose cone and/or the forward fuselage bay, see 
figures in Section 4. If required, within aircraft weight and balance margins, payloads 
may be integrated into the aft fuselage bay. However, relocation of aircraft components 
to the forward fuselage bay may be necessary.  
 
 

 
Figure 1 ɀ SIERRA-B Preflight 
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3.2 Aircraft Specifications  

Table 1 - Aircraft Specifications 

Wing Span 20 feet 6.1 Meters 

Length 12ô10.5ò 3.9 Meters 

Height 5 feet 1.5 Meters 

Max. Gross Takeoff Weight (MGTOW) 480 pounds 217.7 kg 

Empty Weight at nominal CG  340 pounds 154.2 kg 

Useful Load (Fuel and Payload) 140 pounds 63.5 kg 

Maximum Fuel Load   17 gallons 64.4 L 

Maximum Payload Weight   

Max. fuel (17 gallons = 102 pounds) 

Min fuel (5 gallons = 30 pounds) 

 

38 pounds 

110 pounds 

 

17.2 kg 

49.9 kg 

Max. Payload Volume   Appendix A Appendix A 

 
 

 

Figure 2 ɀ SIERRA-B Aft Vew 
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3.3 Aircraft Performance Factors  

Service Ceiling [at Max. Gross Weight of 480 lbs (217.7kg)                                         13,000 ft 
        (Service Ceiling increases as TOW decreases IAW ROC Chart, where 100 ft/min defines the Ceiling Limit) 

Best Rate of Climb Airspeed (VY RC Mode)                                                     55 to 63 kn  
Best Rate of Climb Airspeed (VY AP Mode)                                                 51 to 61 kn 
Best Cruise Speed (VC)                                                                                           54 to 59 kn 
Approach Speed                                                                                                         50 kn 
Best Glide Speed                                                                                           57 kn 
Maneuvering Speed (VA)                                                                                            72 kn 
Maximum Operating Speed (VMO)                                                                              85 kn 
Never Exceed Speed (VNE)                                                                                      85 kn 

¶ Exceeding 85 knots for durations less than 5 seconds is permitted 

¶ In an emergency and if necessary to do, flying at 85-90 knots sustained is permitted 
Glide Ratio                                                                                                                          10.4:1 
Maximum Turn Rate                                                                                                   15°/sec 
Flight Bank Angles limited to                                                                                +/- 70 degrees 
Maximum Flap Extension Speed (VFE, 40° Inboard, 30° Outboard)                           65 kn 
Maximum Endurance (SL) (Full Fuel Load)                                                               8.8 hours 
Maximum Range (Full Fuel Load)                                                                                 527 NM 
Takeoff Distance (at Max. Gross Weight)                                                        1,100 ft. (335 m) 
Landing Distance                                                                                                      1,200 ft. (365 m)  
Flight Path Repeatability 

¶ Vertical Consistency                   +/- 12 ft 

¶ Lateral Consistency                                 +/- 15 ft 

¶ Turn Placement consistency                   < 175 ft 

¶ Distance to align with track                  <2000 ft 
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Figure 3 ɀ SIERRA-B Maximum Rate of Climb (RoC) 

 

 
Figure 4 ɀ SIERRA-B Flight Endurance and Range vs. Payload Weight and Cruise Altitude 
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3.4 Operating Restrictions 

SIERRA operates under Visual Flight Rules (VFR). The Federal Aviation Administration 
(FAA) requires that UAS operating in the National Airspace System above 400ô altitude 
obtain a Certificate Of Authorization (COA), unless operating in Restricted Airspace. 
The COA application process requires significant planning that includes details such as 
operating procedures, area of operations, maintenance, and weather. COA applications 
are developed by the Ames Research Center Aviation Management Office in 
cooperation with the SIERRA Project and the FAA. Expect a minimum 6 month lead 
time for approval of COA applications once submitted to the FAA. An approved COA will 
provide rules for UAS operations, aircraft maintenance, and communication procedures, 
as well as collect data for FAA use and ensure flight safety. In addition to restrictions set 
by the COA, other operating restrictions set by the NASA Ames Airworthiness and Flight 
Safety Review Board (AFSRB) and the NASA Ames Flight Readiness Review Board 
(FRRB) may be imposed. 
 
Important note: Operations conducted outside of the United States will require 
compliance with host country Civil Aviation Authority policies and procedures. 
 
Range Safety is an important aspect of UAS operations within NASA. Although flight 
safety is the responsibility of UAS operators, NASA elects to assign a Range Safety 
Officer (RSO) to the flight team to provide enforcement of COA, AFSRB, and FRRB 
requirements. The RSO has full and final authority to terminate flight and/or order any 
flight maneuver to avoid other aircraft, personnel, and property. Range Safety is an 
integral part of the mission planning process. 

3.4.1 Environmental Operating Limitations 

¶ Operations limited to Daytime VFR only: 
 Class E Airspace: 
  < 10,000 ft. mean sea level (MSL) 3 statute miles visibility, Cloud    
 clearance ï 500 ft. below, 1,000 ft. above, 2,000 ft. horizontal 
  Ó 10,000 ft. mean sea level (MSL) 5 statute miles visibility, Cloud    
 clearance ï 1,000 ft. below, 1,000 ft. above, 1 statute mile horizontal 
 Class G Airspace: 
  Ò 1,200 ft. above ground level (AGL) 1 statute mile visibility, Remain clear of clouds.  

¶ Nominal Runway Requirements: 
 Min. Runway Dimensions: 1500ft x 50ft (460m x 15m). 
 Surface conditions ï paved surface or graded/rolled or packed unpaved surface 

¶ Maximum 20 knot wind gust & 10 knot crosswind component 

¶ Normal operating temperature range:                 -20°C (-4°F) to 49°C (120°F) 

¶ Relative Humidity:         5 to 95% 

¶ Operation Prohibited within 5 NM of thunderstorm activity. 

¶ Avoid operations in areas of visible moisture (precipitation, mist, fog). 

¶ Avoid operations in areas of moderate turbulence or worse. 

¶ Aircraft is prohibited from operating in known or forecast icing conditions, unless approved by the 
NASA FRRB. 

¶ Avoid flying in volcanic ash clouds. 
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3.4.2 Operating Facilities and Weather 

SIERRA operates from improved (paved surface) or unimproved (well-graded dirt) 
runways/airstrips. Paved surfaces are preferred for safety and reliability. Operational 
facilities must provide workspace for personnel and equipment. Facilities should be 
adequate for safe and successful mission operations. 
 
Proper mission planning will include the operating requirements of the host 
managers/field owners. These requirements will impact aircraft operating procedures. 
Payload teams will coordinate with the NASA Ames Aviation Management Office and 
the SIERRA Project Team to select an appropriate airfield. 
 
Weather has a direct impact on aircraft operations. High wind, gusts, visible moisture, 
and icing conditions can have detrimental effects on aircraft performance and control. A 
reliable source of weather forecasting is needed to ensure acceptable weather 
conditions throughout the planned mission.  
 

3.4.3 Flight Management and Navigation Systems 

The SIERRA Flight Management System (FMS) is provided by the CloudCap Inc. 
Piccolo II autopilot. The software provides the Ground Control Station (GCS) the ability 
to communicate with the aircraft during flight for control and flight plan uploads. The 
GCS monitors aircraft position and altitude while the aircraft is under autopilot control. 
The autopilot combines Global Positioning System (GPS) signals and Inertial Navigation 
System (INS) inputs to keep the aircraft on route. Flight plans are executed from 
waypoint to waypoint. In certain circumstances, the autopilot may be reprogrammed to 
carry out certain commands depending on mission objectives. 

3.4.4 Ground Control Station 

While the GCS is communicating with the aircraft autopilot, the GCS is recording 
telemetry from the aircraft such as: location/position, altitude, attitude, roll/pitch rates, 
acceleration/deceleration, engine speed, control surface position, and other 
performance parameters. No data is stored on the aircraft, but instrument status, and 
some data packets can be transmitted through the GCS. 
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3.5 Aircraft Preparation 

3.5.1 Inspection and Maintenance 

Aircraft inspections and maintenance will be performed consistent with procedures 
contained in the SIERRA UAS Maintenance Manual. Scheduled maintenance will be 
performed prior to deployments. Unscheduled maintenance (field repair) and 
inspections are dependent on the failure mode, operational considerations such as 
payload/weather and general aircraft condition. Unscheduled maintenance tasks may 
require approval at the AFSRB level and specialized inspection requirements. 

3.5.2 Weight and Balance 

Aircraft weight and balance are critical variables to flight. Weight and Balance 
procedures are to be carefully followed prior to aircraft operation. Three items affect 
Weight/Balance: (1) Aircraft (and configuration), (2) Mission Payload, (3) Fuel Load. In 
order to keep Weight/Balance within limits, design of payload integration will be such 
that location of instrument hardware on the aircraft will not compromise weight and/or 
balance. Payload hardware must accommodate mission science and allow for sufficient 
fuel load to safely perform the flight profile. Certain adjustments can be made to the 
aircraft configuration and fuel load to accommodate the payload, but only to a point. 
Aircraft Weight/Balance considerations are integral to payload integration planning and 
mission planning. 

The aircraft (with payload) will be weighed to determine aircraft weight without fuel 
(known as Zero Fuel Weight). Then fuel added (or subtracted) according to mission 
requirements. Final weight shall not exceed Maximum Aircraft Gross Weight. 

Use Weight/Balance procedures contained in the SIERRA ï B Weight/Balance Plan 
A9UAV-1401-XM004 and the SIERRA ï B UAS Maintenance Manual A9UAV-1401-
XM003. 
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4 AIRCRAFT AND PAYLOAD ENVIRONMENTS 

4.1 Payload Accommodations 

The aircraft is configured for payload integration in the forward fuselage bay and 
removable nose cone within mass, envelope, weight, balance, and aerodynamic 
stability constraints. The removable nose cone feature provides the ability to separate 
the cone from the fuselage in order that payloads may be pre-installed in a laboratory or 
other facility. Two standard nose cone configurations of different sizes are available. As 
long as payloads fit within the nose cone envelope, integration is straightforward within 
mechanical and electrical interfaces described in Appendix A and Appendix B 
respectively. 
 
Accommodation of payloads of unusual size and shape may be possible with 
appropriate engineering. Some small payloads will fit in the aft fuselage bay. External 
hard point wing mounts are possible (but not currently installed) for under-wing 
payloads. Placement of antennae and other sensor apparatus on wing tip or tail 
structures are possible (but not currently installed) as long as these apparatuses do not 
generate radio frequency interference. 
 
Adjustments for weight and balance may be necessary depending on flight duration, 
payload weight, and payload location. Heavier payloads may require a lower aircraft fuel 
load. Lighter payloads will allow for higher fuel loads. Proper mission planning will 
achieve an optimum balance of flight duration and payload weight. 
 
Fuel tanks are integral to the wing and a portion of the center fuselage. Since the wing 
is attached near the aircraft Center of Gravity (CG), fuel weight ensures aerodynamic 
stability. As fuel burns off, stability is maintained by flight control trim and payload 
ballast. 
 
 
Installed payloads are subject to atmospheric and aircraft dynamic conditions 
encountered in flight. The International Civil Aviation Authority Manual on Standard 
Atmosphere provides data on temperatures/pressures at various altitudes and latitudes.  
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4.1 Pressure, Temperature, and Humidity 

The SIERRA payload bays are not pressurized. Pressurized payload enclosures are 
allowed (subject to limitations levied by the AFSRB/FRRB).  
 
Listed temperatures for óStandard Dayô information are unlikely to reflect actual 
temperatures at altitude. Significant deviations are likely depending on the specific 
location/latitude/altitude. Aviation weather information is crucial to the mission planning 
process. Maximum payload bay temperature would be reached with the aircraft on the 
ground in direct sunlight.  
 
Payload design should account for the closed, unheated, unpressurized payload bay. 
Payload integration may require a custom nose cone to provide ventilation (with 
minimized aerodynamic impact) to avoid payload overheating. Payload heating systems 
and insulation are recommended for low temperature sensitivity. Payload heat 
dissipation rates should be included in design calculations. The best thermal profile is 
achieved by forced ventilation for cooling on the ground along with insulation for heat 
retention in flight. 
 
Since the payload is cooled by external air, complete air saturation (100% humidity) 
may be encountered in the payload bay with moisture condensing within the bay and on 
the instrument. Condensation often occurs when descending from altitude to into humid 
air. Cooling is not compromised, but the payload may need to be protected from the 
negative effects of moisture. 
 
Temerature ranges inside the aircraft are defined from flight testing and captured in 
Figure 5 and Figure 6. 
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4.1.1 Thermal Environment  

 

Figure 5 ɀ SIERRA-B Thermal Environment Sensor Zone Map 

 

 

Figure 6 ɀ SIERRA-B Thermal Environment Temp Range Per Zone 

 








































































